United States Patent nq 

Soubry et al. 



[l l] Patent Number: 4,480,716 
[45] Date of Patent: Nov. 6, 1984 



[54] HIGH RISE ESCAPE DEVICE 

[76] Inventors: Garry V. Soubry, 4316 Marina City 
Dr., Marina Del Rey, Calif. 90291; 
James L. MacFarlane, 5848 Sinaloa 
Ct, Las Vegas, Nev. 89103 

[21] Appl. No.: 500,977 

[22] Filed: Jnn. 3, 1983 

[51] Int Q.3 A62B 1/12; A62B 1/16 

[52] US. CL 182/233; 182/238 

[58] Field of Search 182/5, 6, 7, 233, 231, 

182/238, 236; 188/290, 268 

[56] References Cited 

U.S. PATENT DOCUMENTS 

439,191 10/1890 Roper 182/238 

516,117 3/1894 Roper .182/238 

614,855 11/1898 Franklin 182/238 

2,585,876 2/1952 Thoennes 182/5 

2,607,548 8/1952. Hollander 188/290 

2,729,425 1/1956 Gschwind 182/5 



3,865,216 2/1975 Gryglas 188/290 

3,879,016 4/1975 Kankkunen 182/238 

4,088,201 5/1978 MacFarlane 182/5 

4,098,375 7/1978 Kornylak 188/290 

4,359,945 11/1982 Brew 188/290 



Primary Examiner—- Reinaldo P. Machado 
Attorney, Agent, or Firm — Seiler, Quirk, & Tratos 

[57] ABSTRACT 

A casing incorporates a spool having a cable wound 
thereon. One end of the cable is fixed to the spool and 
the other end passes from the casing. A safety belt is 
secured to the casing and arranged to support a human 
body. The extending free end of the cable terminates in 
a hook or other device for attaching the same to a high 
rise building. In the event of fire or other emergency, a 
person can lower himself by paying out the cable from 
the casing. Appropriate viscous fluid in the casing pro- 
vides a drag so that the rate of descent is controlled. 

5 Claims, 6 Drawing Figures 






02/17/2004, EAST Version: 1.4.1 



U.S. Patent Nov. 6, 1984 



Sheet 1 of 2 



4,480,716 




02/17/2004, EAST Version: 1.4.1 



U.S. Patent Nov. 6, 1984 Sheet 2 of 2 4,480,7 16 




02/17/2004, EAST Version: 1.4.1 



4,480,716 

1 2 

casing and possibly cause a jamming of the spool. In 
HIGH RISE ESCAPE DEVICE this respect, it will be appreciated that the cable is under 

tension when supporting a human body and if the 
FIELD OF THE INVENTION weight of the body is sudden ] y relieved as might occur 

This invention relates generally to fire escape devices 5 if the person descending encountered a ledge, the elas- 

and more particularly to an improved portable device ticity of the cable could result in the same "jumping" 

by which a person may lower himself from a high rise Dack int0 tnc casmg resulting in the aforesaid entangle- 

building to the ground. ment 

BACKGROUND OF THE INVENTION 10 The above-noted U.S. patent and the various refer- 
Most deaths in high rise building fires occur on upper ences cited therein constitute the closest prior art of 
stories beyond the reach of conventional fire truck lad- wmch we m aware to the present invention, 
ders. In attempting to minimize such deaths, various BRIEF DESCRIPTION OF THE PRESENT 
portable type reel and line devices have been proposed INVENTION 
which can be used by an individual in a high rise build- * 5 

ing to lower himself to the ground by paying out the With the foregoing considerations in mind, the pres- 

line or cable from the reel. ent invention contemplates an even further improved 

Notwithstanding that many types of portable safety portable escape device for high rise buildings wherein 

line reel type fire escape devices have been proposed, certain of the problems associated with prior devices as 

there has not, to the best of our knowledge, really been 20 discussed above are ove rcome. 

any widely accepted use of the same. More parti cularly, the prcscnt invention provides for 

Part of the problem is that the devices themselves as ^ ^ casing while still taking advantage of a 

have been proposed in the past are relatively expensive .** ° T u ° ° m _ 

* x i c i *e:„ tt' ^l n ^ n \ a viscous fluid retardant system. In its broadest aspects, 

and are not always foolproof in operation. For example, . . . ' r , ' 

many such devices rely on a mechanical device to pro- 25 the invention comprises a casmg, a spool rotatably 

vide a retarding force or factional drag on the reel in mounted in the casmg, a cable on the spool with one end 

order to slow the rate of descent of a person to a safe fixed to the spool and a free end passing out of the 

value. It is difficult to adjust such mechanical devices to casing so that a person can be lowered from a high rise 

provide a proper degree of friction. If there is too little by paying out of said cable from the casing. The spool 
friction, a person will drop too quickly and can be seri- 30 nas a hollow interior and a member is fixed relative to 

ously injured when striking the ground. If there is too the spool and disposed in this hollow interior. The spac- 

much friction, the person cannot descend rapidly mg between the exterior of the member and the interior 

enough to escape the fire. of the spool de fi nes an annular passage. Viscous fluid 

In U.S Pat. No. 4,088 201 there is disclosed a greatly ^ ^ tQ ide Atonal force on the spool 

improved fire escape safety line and reel or spool ar- 35 4 ^I^°- e - 0 , ^ *u~* a „^ rcrx „ mav v_ 

rangement utilizing a viscous fluid as a retardant or 0 retar <> ' otatl ° n of the spool so that a person may be 

frictional drag on the spool. More particularly, the towered at a safe rate of descent from a high rise, 

spool on which a line or cable is wound is enclosed In a preferred embodiment, the exit slot through 

within a casing. The casing itself includes a side housing which the free end of the cable passes from the casing 
or extended portion in an axial direction and serves to 40 has marginal edges of resilient material spaced to define 

house a rotatable member on the same shaft as that a width less than the diameter of the cable so that a 

supporting the spool. As the cable unwinds, this rotat- frictional drag is exerted on the cable. By this arrange- 

able member will rotate within the auxiliary housing. men t ( backward movement of the cable into the casing 

An appropriate viscous fluid is provided in the housing upon sudden release of a load on the cable is inhibited, 
to result in a frictional drag on the member and thus the 45 

spool thereby controlling the rate of descent of a per- BRIEF DESCRIPTION OF THE DRAWINGS 

S0 *L , „■ . ^ A better understanding of this invention will be had 

The device itsdf is m ^ by now referring to a preferred embodiment thereof as 

be secured to a projection or hook or other member ; * *; „• c • niUiftU , 

embedded in a high rise building. The free end of the 50 ^strated m the accompanying drawings m which: 
cable from the casLg in turn connects to an appropriate \ » • fragmentary perspective view of a win. 

safety belt or harness supporting the person who is dow in a high rise and a person escaping by means of the 
attempting to escape. The cable itself is payed out from escape device of this invention; 
a peripheral opening on the casing. After the person is FIG. 2 is a greatly enlarged perspective view of the 
lowered to the ground, he or she simply disconnects the 55 escape device itself employed by the escaping person in 
free end of the cable. FIG. 1; 

While this device as covered in the patent represents fig. 3 is an exploded perspective view of the basic 
a great advance in the art in that a very controlled components making up the escape device of this inven- 
descent is realized, there are still some problems. First, t | Qn . 

the device can only be used once since the casing intself 60 F j G 4 h ft Cf0SS section 0 f the various components 
is secured to the building and ultimately would be de- Ulustrated m FIG 3 in assembled relationship; 
stroyed by a fire. Second the provision of the auxiliary ^ cross scc tion similar to FIG. 4 but 

housing on the casmg makes the device somewhat more . . - i„„ mt i nn 

bulky than would be desirable in the design of a porta- '"^rating an alternative embodiment of the mvenfon; 
ble escape device. Finally, the tangential opening 65 ^ ' 

through which the free end of the cable passes from the FIG- 6 is an enlarged fragmentary cross section of the 
casing is such that if a load on the cable is suddenly device taken in the direction of the arrow 6—6 of FIG. 
relieved, part of the cable may "jump" back into the 2. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring first to FIG. 1, the escape device includes a 
casing 10 together with means in the form of a belt 11 5 
secured to the casing for carrying a person 12 escaping 
from a high rise. 

A cable 13 is payed out from the casing 10 as the 
person 12 lowers himself. The free end of the cable is 
shown at 14 and includes an attachment means 15 for 10 
securing the cable to the high rise. For example, this 
attachment can be connected to member 16 adjacent to 
a window area 17 for the high rise. 

Referring to the enlarged view of FIG. 2, there is 
shown an attachment buckle 18 for the belt 11 passing 15 
through registering eyes on integral attaching means 19 
extending from the casing 10. A transverse exit slot 20 is 
also shown in FIG. 2 for the casing 10, from which the 
cable 13 passes. 

Referring now to FIG. 3, details of the various com- 20 
ponents making up the casing 10 of FIG. 2 will be evi- 
dent. As shown in FIG. 3, the casing 10 itself is com- 
prised of first and second half portions 10a and 106. The 
integral attachment means described in FIG. 2 are made 
up of half portions 19a and 196. Similarly, the exit slot 25 

20 is formed by slot half portions 20a and 206. 
Within the casing, there is provided a spool shown at 

21 having spool sides or flange portions 21a and 21b 
when in assembled relationship. The interior of the 
spool 21 is hollow, as indicated at 22. Cable 13 wraps 30 
around the spool as shown. 

A member 23 arranged to be fixed within the hollow 
interior 22 is provided and has an exterior surface corre- 
sponding in overall configuration to the interior surface 
of the hollow interior 22 of the spool but of slightly 35 
lesser dimensions to define an annular passage of con- 
stant volume between the exterior surface of the mem- 
ber and the interior surface of the spool. This constant 
volume will be described in detail subsequently. 

A fixed shaft 24 shown exploded above the various 40 
components in FIG. 3 passes axially through the spool 
21 and member 30 and has its opposite ends secured to 
the opposing interior walls of the casing half portions 
10a and 106. More particularly, these opposing ends of 
the shaft 24 are indicated at 24a and 246. Spaced in- 45 
wardly from these opposite ends are circular portions 
indicated at 24c and 24a* which cooperate with plastic 
sleeves shown at 25 and 26 in the lower portion of FIG. 
3 to rotatably support the spool 21. The central portion 
of the shaft 24 is shown at 24e and is fixed to the member 50 
23. 

It will be noted in FIG. 3 that the half portions of the 
casing 10a and 106 have hexagonal openings 27 and 28 
in their opposing side walls. These hexagonal openings 
are arranged to be receive the corresponding hexagonal 55 
ends 24a and 246 of the shaft so that the shaft 24 is 
rotationally locked to the casing. 

The spool flanges are provided with round openings 
such as indicated at 29 for the flange 216 which receives 
the plastic sleeves such as the plastic sleeve 26. In other 60 
words, these plastic sleeves serve as journals for rotat- 
ably mounting the spool, the shaft 24 remaining rota- 
tionally fixed. 

The central portion 24e is shown as also hexagonally 
shaped in FIG. 3, the same being received within a 65 
correspondingly hexagonally shaped opening 30 in the 
member 23 so that this member is held fixed within the 
hollow interior 22 of the spool 21. 
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Still referring to FIG. 3. the flange lib of the soooi 21 
is secured to the spool as dy screws Jl while the ;irst 
and second casing halves 10a ana 106 can be securea 
together by screws such as indicated at 32. Oniv me 
such screw is shown for the spool and one such screw 
for the casing halves but it will be understood that there 
would be a plurality of tapped openings tor receiving i 
corresponding number of screws aoout the oenpherv or 
the spool flange and about the periphery of the casing 
half. 

Referring now to FIG. 4. :he various components 
described in FIG. 3 are shown in assembled relationship 
in cross section. In FIG. 4. ii will be noted that :he 
plastic sieeves 25 and 26 rotationajW mount the spool 
sides or flanges 21a and 216, Further, the fixed member 
23 is shown in the interior of the spool fixed to the snart 
as a consequence of the hexagonal configuration. 

The slightly smaller outer dimensions of the fixed 
member 23 relative to the interior of the spool bnerlv 
described in FIG. 3 results in the formation of an annu- 
lar passage indicated at 33 in FIG. 4 of constant cross 
section. This annular passage is filled with an appropri- 
ate viscous fluid; for example, dimethyl siloxane. Typi- 
cally, this viscous fluid might have a viscosity of be- 
tween 0.65 X 10 6 and 2.0 X 10 ft ccntistokes. 

The viscous fluid will exert a retardant action on the 
hollow interior surfaces of the spool forming the outer 
walls of the annular passage 33. The specific dimension- 
ing provides for opposed ares of sufficient size that 
when a specific viscous fluid of a given viscosity is used, 
the rate of descent of a person or average weight is at a 
safe speed. As a typical example of a device, the outer 
casing 10 might typically have a diameter of approxi- 
mately 7 J inches. The diameter of the annular passage 
33 in turn, might be 5 inches. The width of the annular 
passage; that is t the distance between the spool flanges 
21a and 216, might typically be 1 4 inches. 

It will be appreciated that one of the factors deter- 
mining the retardant force on the spool exerted bv the 
viscous fluid is the size of the opposed areas between . 
the fixed member 23 and the interior surface ot the 
spool. 

FIG. 5 illustrates in cross section a modified coniigu- 
ration of the spool and member to provide opposed 
areas defining the annular passage, the same as the op- 
posed areas in FIG. 4 but wherein the diameter of the 
casing and spool have been reduced to provide a more 
compact unit. Thus, in FIG. 4 oart of the interior sur- 
face of the spool is cylindrical with the axis of the cylin- 
der coaxial with the axis of rotation of the spool. The 
remaining parts are flat surfaces normal to the axis of 
the cylinder as defined by the inner central surfaces oi 
the sides of flanges of the spool, the member 23 consti- 
tuting a solid toroidal body coaxial with the axis of the 
cylinder. 

In the case of FIG. 5, the remaining parts include flat 
surfaces normal to the axis of the cylinder defined bv 
inner central surface portions of the sides of the spool 
together with annular ribs indicated at 35 and 36 extend- 
ing towards each other from the sides or flanges oi the 
spool. The member in turn is provided with annular 
grooves 37 and 38 receiving these ribs. 

It will be evident from the configuration ot" FIG. 5 
that the overall opposing sunace areas defining the 
annular passage between the exterior surfaces oi :he 
member and the interior surtaces ot the soooi ire 
greater than would be the surface areas in the absence oi 
the ribs and grooves. As a consequence, and as men- 
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tioned heretofore, a given retarding action on the spool (d) a cable carried on said spool with one end fixed to 

can thus be effected with smaller overall dimensions for the spool and a free end passing out of said casing; 
the casing and spool. \ y (e) means for attaching said free end to said high rise 

Referring now to the cross section of FIG. 6, there is building so that said cable will be payed out from 

shown in greater detail the exit slot 20 through which 5 said spool as said casing and person descend; 

the free end of the cable 13 passes. As shown, the mar- (f) a fixed member in said hollow interior chamber of 

ginal edges 39 and 40 of this slot are of resilient material said spool having a plurality of flat exterior sur- 

and spaced to define a width less than the diameter of faces mounted in close proximity to corresponding 

the cable. As a result, a frictional drag is exerted on the flat parallel chamber wall surfaces, defining annu- 

cable as it is being payed out of the slot to thereby 10 lar passages of constant volume between said exte- 

inhibit back, movement of the cable into the interior of rior surfaces of said member and interior surfaces 

the casing. of said spool; 

OPERATION ® a f ? ed shaft P 2158 " 1 ^ axially through said spool and 

having opposite ends secured to said opposing 

In operation, the portable escape device may be pro- 15 interior walls, the central portion of said shaft 

vided in each room of a high rise hotel or in each apart- being secured to said member to hold it in fixed 

ment of a high rise apartment building. In some in- position rotationally and laterally, and plastic 

stances, a person can even carry the portable device sleeve means for journalling said spool to said shaft 

around with him throughout his travels. for rotation and simultaneously acting as bearing 

In the event of a fire or emergency wherein escape 20 means and providing sealing between said annular 

from the high rise is necessary, the free end 14 with its passage and exterior of said spool; and 

attached means 15 of the cable 13 is quickly secured to (h) a viscous fluid completely filling said annular 

a permanent part of the high rise adjacent to a window passage for retarding rotating of said spool by ex- 

or other means for gaining access to the exterior of the erting a viscous friction force on the interior walls 

building. The entrapped person then quickly secures the 25 of said spool. 

supporting belt 11 about his waist and then carefully 2, A portable device according to claim 1, in which 

lowers himself, the cable 13 simply being payed out part of the interior of said spool is cylindrical with the 

from the casing 10. axis of the cylinder coaxial with the axis of rotation of 

The rate of rotation of the spool within the casing 10 the spool the remaining parts being flat surfaces normal 

is accurately controlled by the viscous fluid filling the 30 to the axis of the cylinder and defined by the inner 

annular passage described in conjunction with FIG. 4, central surfaces of the sides of the spool, said member 

This viscous fluid will exert a drag on the interior wall constituting a solid toroidal body coaxial with said axis 

surfaces of the spool as these wall surfaces move rela- of said cylinder. 

tive to the fixed member 23. The drag is such that a safe 3. A portable device according to claim 1, in which 

rate of descent of the person is assured, 35 part of the interior surface of said spool is cylindrical 

By modifying the cross section of the annular passage with the axis of the cylinder coaxial with the axis of 
to define an interleaved shape as shown in FIG. 5, the rotation of said spool, the remaining parts including flat 
surface areas defined by the exterior of the fixed mem- surfaces normal to the axis of the cylinder and defined 
ber and the interior of the spool can be made the same by inner central surface portions of the sides of the 
as the opposed areas of the FIG. 4 embodiment but 40 spool, and annular ribs extending towards each other 
within a smaller diameter casing as described hereto- from said sides, said member having a cylindrical pe- 
fore. Alternatively, the same diameter casing can be riphery and flat sides with annular grooves therein re- 
employed with a smaller interior volume for the spool ceiving said ribs whereby the overall opposing surface 
so that a greater cable length can be accommodated on areas defining the annular passage between the exterior 
the exterior of the spool between the side flanges. 45 surfaces of said member and the interior surface of said 

With respect to the foregoing, cable lengths from 75 . spool are greater than would be the surface areas in the 
ft. to 360 ft. and greater are available so that the device absence'of said ribs and grooves, whereby a given re- 
will enable escape from high rises as high as 100 stories. tarding action on said spool can be effected with smaller 

After a person has been safely lowered to the ground, overall dimensions for said casing and spool, 

the cable may simply be cut from the casing itself or the 50 4. A portable device according to claim 1, in which 

casing opened up and the cable detached from the said casing includes an exit slot through which the free 

spool. A new cable can then be wound on the spool and end of said cable passes, the marginal edges of the slot 

the same casing used again in the event of another emer- being of resilient material and spaced to define a width 

gency. less than the diameter of said cable so that a frictional 

From all of the foregoing, it will now be evident that 35 drag is exerted on said , cable as it is being payed out of 

the present invention has provided a greatly improved said slot to thereby inhibit back movement of said cable 

portable escape device for high rise buildings. into the interior of said casing. 

We claim: 5. A portable device according to claim 1, in which 

1. A portable device for enabling a person to escape the ends of said shaft are of hexagonal shape and the 

from a high rise building, comprising, in combination: 60 opposing interior walls of said casing include hexagonal 

(a) an enclosed casing having substantially flat, paral- openings for receiving said hexagonal shapes, the cen- 

lel exterior walls; tral portion of said shaft being of hexagonal shape, said 

. (b) means secured to the casing for carrying said member having a central opening of hexagonal shape 

person; receiving said central portion, and wherein the portions 

(c) a spool rotatably mounted in said casing, said 63 of said shaft surrounded by said plastic sleeve means are 

spool having a hollow interior chamber defined by circular. 

walls; .•*«*» 
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